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Purpose of Today’s Brief...

4 Provide details on our plan to certify ECDIS-N
systems in the fleet

O Show the plan and schedule to certify the ECDIS-N
systems for the two battlegroups (USS Abraham
Lincoln and USS George Washington-Nassau)
deploying in FY02

4 Provide same information and background on what
led us to this point in time

Follow on to 19 March 2001 brief to CNO NO096
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V’ Definition of ECDIS-N

From OPNAVINST 9420.2 (2001):
Electronic Chart Display and Information Systems-Navy (ECDIS-N)-

a navigation information system which, with adequate backup
arrangements, complies with the up-to-date chart required by
regulation V/20 of the 1974 Safety of Life at Sea (SOLAS)
Convention and Navy Instructions. It displays selected information
from a System Digital Nautical Chart (SDNC) with positional
information from navigation sensors to assist the operator in route
planning and route monitoring, and by displaying additional

navigational-related information.



S@WM Requirement to Certify
/ 4 ECDIS-N Systems

CNO ECDIS-N Policy (1998)

“Certify that ECDIS-N systems
comply with the standards set forth
in this Policy prior to authorizing use
of ECDIS-N systems in lieu
of paper charts”

OPNAVINST 9420.2 (2001)
Implementation of ECDIS-N
Certification Process

“The Commander, Naval Sea Systems
Commands (COMNAVSEASYSCOM) shall
revise the current certification of Navigation
Systems Program (NAVCERT) (reference (e))
and provide a Navy wide method to test

uniformly the integrated navigation suite of g
Navy vessel...”

NAVSEAINST 9420.4 (2001)

“Navigation Certification (NAVCERT)
Including ECDIS-N Certification”




ST NAVCERT ECDIS-N
’ Certification Requirements

0 OPNAV 9420.2 Section (4) (f) (1) The revised NAVCERT
program shall incorporate all performance requirements from
and follow the test methods of enclosure (1) “Performance
Requirements and Methods of Testing for ECDIS-N”

= Instruction allows tailoring of testing based on previous test results

= Emphasis: interfaces, functional requirements, operational
requirements including DNC/TOD display and operation, sensor inputs,
updating (manual, VDU) and back-up capability

O ECDIS-N Certification Prerequisite checklist

= System approved by CNO N7
 NIMA Direct Read Validation
* Successful OPEVAL
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v, ECDIS-N Certification Process

ECDIS-N Candidate OPNAVINST 9420.2 defines_ minimum
System performance requirements

, Performed by developer. Tests per OPNAVINST 9420.2
Series of Land
Include:
Based Tests

-DIl COE level-5 compliance
-DNC “Direct Read” using GEOSYM

-VPF Database Update
Formal
Documentation

Documentation meets applicable DOD 5000 requirements.
TEMP (or comparable documentation) must show:
-System meets ECDIS-N requirements

System e,
Installation/SOVT agisliEsSUbRON
-Training support
NO Ships Operations and Verification Testing (SOVT) Testing
based on “Performance Requirements and Methods of
Testing for ECDIS-N". To test ECDIS-N system
performance and interoperability, pierside and underway.
YES
CNO(N7) Use OPNAV 9420.2 as a part of OPEVAL. Operational
Approval Suitability / effectiveness assessed by COMOPTEVFOR.

ECDIS-N approval from CNO (N7) based on
COMOPTEVFOR recommendation.
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v, ECDIS-N Certification Process

Nav of Navy

NAVCERT
required

Determine appropriate training.

NAVCERT Program updated to include ECDIS-N

Certification by testing navigation suite performance &
interoperability (pierside and underway).
COMNAVSEASYSCOM determines if a NAVCERT is
required after the first system certification

Fleet CINC
Authorization

Vessel may operate
using ECDIS-N/DNC
vice paper charts

Based upon updated Fleet navigation instruction which

incorporates ECDIS-N. Authorization granted for areas
covered by NIMA products (DNC/TOD/LWD) and updates
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SPAMAR B asic Plan for NAVCERT including
ECDIS-N Certification

O Revise existing NAVSEAINST 9420.3 of 2 July 98 to include
Certification of ECDIS-N Systems as part of NAVCERT
(becomes NAVSEAINST 9420.4)

O Develop ECDIS-N Certification Test Procedures for NAVSSI
and VMS “NAVSEA E9427-AJ-PR0O-010 Certification Test
Procedures for Electronic Chart Display and Information
Systems — Navy (ECDIS-N) Dockside and At-Sea”

O Revise existing surface and submarine certification
procedures to include ECDIS-N certification testing

Surface WSN-5/NAVSSI

S9427-AC-PRO-010

Surface WSN-7/NAVSSI

S9427-AH-PRO-010

CV/CVN SNAIAS/NAVSSI

S9427-BA-PRO-010

Submarine Dockside

CWS Test No. 432-5-379

Submarine At-Sea

CWS Test No. 432-5-380
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NAVSEAINST 9420.4 Status

v

NAVSEAINST 9420.3 “Certification of Navigation Systems” of
2 July 1998 has been revised to include ECDIS-N Certification

(Anticipate NAVSEA approval by 30 Sep 01)

Summary of major revisions:

O Incorporated requirement from OPNAVINST 9420.2 to certify
ECDIS-N systems

O Incorporated new document for ECDIS-N Certification test
procedures “NAVSEA E9427-AJ-PR0O-010 Certification Test
Procedures for Electronic Chart Display and Information
Systems — Navy (ECDIS-N) Dockside and At-Sea”

O Defines responsibilities of Program Managers, TYCOMs, PMS
440, SPAWAR Code J34, SUPSHIP, Shipyards and ships
force.
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ECDIS-N Certification Test Procedures

Shipboard ECDIS-N Certification will ensure:

d Integrity of the entire ECDIS-N system, from
sensors to charting system and on a continuing
basis

1 Requirements of OPNAVINST 9420.2 are met
Initially and that future changes made internally and
externally will not affect the charting systems ability
to meet these requirements
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ECDIS-N Certification Test Procedures

v

1 Procedures written for AN/BPS-15H and NAVSSI
Block 3 Build 4 can be rolled into IBS and NAVSSI
LITE procedures with minimal effort

d Will be developed with input and review by subject
matter experts from ECDIS-N programs of record
and navigation community

 Procedures can be finalized in approximately 3
months following access to the applicable ECDIS-N
eligible charting software and applicable
documentation
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V’ Dockside ECDIS-N Certification Testing

d Perform all testing, including DNC Test Data Set
(DTDS) scenarios to satisfy critical elements of
9420.2 Section 3

d Ensure accuracy of all sensor inputs in all
configurations

4 If applicable, verify lever arm accuracy and
systems ability to properly calculate corrections

4 Verify ship’s planning and capability to manage
backup charting method(s) and chart updates
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At-sea ECDIS-N Certification Testing

v

d Plan, chart and monitor a route

d Operate in system(s) maximum capability (Radar
Overlays etc.) and verify ability to properly
process navigation data and chart required
iInformation

d Simulate loss of sensor(s) and verify system(s)
ability to accurately chart



il NAVSSI ECDIS-N Certification
’ Test Procedure Development Schedule

-2 |Morth -1 |Morth 1 |Month 2 |Morth 3 |Morth 4 | Monith 5

Taszk Mame
(PP q
1 |[= BECDOIS-H Certification Manual Development (HAYSSI)
P ——
2 Develop Bazic Test Outline (V3% Complete - On hald)
] *
3 Draft Rough Procedures (45% Complete - ©On hald)
] »
4 Chtain NAYSE] Test Procedures and Working Software
— *
5 Draft Working Procedures SPAWAR,Charleston
& Incorporate Procedures Into Manual SPAWAR,Charleston
¥ |[= Finalization of Manual
o Review EPAWAF.,Charlestusil ! San Diego

=] Incorporate Review Comments SPAWAR,Charleston

10 | = Certification or Dry Run
P——
11 ECDIZ-M Cerification YWindow (LocationHull Undetermined) SPAWAR, Charleston ¥ San Diego

12 Incorporation of Lezsons Learned!Certification Follow-up SPAWAR,Charleston




SPAWAR  AN/BPS15-H ECDIS-N Certification

’ Test Procedure Development Schedule

Tazk hame

2 |Month -1 |Month1  |horth 2 |Morth 3 [Month 4 | Month S

1 |E ECDIS-H Certification Manual Development (AHBPS-15)

2 Develop Basic Test Outline (V5% Complete - On hold)
R Draft Rough Procedures
T4 Ohtain ANBPZ-15H Test Procedures and Working Software
5 | Draft Working Procedures
"6 | Incorparate Procedures Into Manual

¥ |= Finalization of Manual

a Rewview

9 Incorporate Review: Comments

10 | = Certification or Dry Run

11 ECDIZ-M Certification Window (Location™Hull Undetermined)

12 Incorporation of Leszons LearnediCertification Follow-up

»
SPAWAR,Charlestgn

L 4
EFAWAR,Ch?rIestnn

SPAWAR,Charleston

SPAWAFL,Charlestuni SHSWC,Dam Heck

SPAWAR,Charleston

p—

SPAWAR: Charlestusfl FHSWC,Dam Heck

EPAI.I'!MR,Charlestnn
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Gail Langran, Mary Clawson
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y/ 4 NAVCERT Background

O Introduced in 1968 and is the oldest NAVSEA certification
program

0 NAVCERT provides uniform and consistent test procedures
with well defined system certification authority and
program execution responsibilities

O Required by NAVSEA to assess installation, operation and
performance of navigation systems and ability to support
Navigation, Combat and Weapons suites

O Prerequisite to Precision Approach and Landing System
(PALS), Tomahawk and Harpoon certifications



-"QWAR NAVCERT with ECDIS-N Options
, for FY 02 Battlegroups

A

Two certification options:

dComplete NAVCERT

* Implies: Impact to Combat Systems
= Example: Installation of NAVSSI, Inertial Navigation
System

JECDIS-N Certification only

= Implies: No impact to Combat Systems and recent
uncompromised NAVCERT

= Example: Installation of NAVSSI Lite



- NAVCERT
’ Estimated Duration per Ship

Dockside At-Sea Total
Period Period Period

NAVCERT 2-3 days 1-2 days 3-5 days
(ECDIS-N only)

NAVCERT 10-15 days 5-7 days 15-22 days

NAVCERT 10-15 days 5-7 days 15-22 days
(with ECDIS-N)




ECDIS-N Certification Plan for
Abraham Lincoln BG 02

Abraham Lincoln BG02 Current TCD Current Required NAVCERT Prerequisite for
TCD 15 Dec 2001 Configuration Configuration NAVCERT NAVCERT Availability NAVCERT
USS Abraham Lincoln NAVSSI Blk 3 NAVSSIBIK 3 1\ brogress |ECDIS-NCert only| Apr-May 02 | Pending NAVSSI ECDIS-N approval by CNO N7
(CVN 72) Bld 4 Bld 4 & INS
Us(igkg;())h NAVSSI Blk 2 NAVSSI Lite Aug-99 ECDIS-NCert only | Apr-May 02 [Pending NAVSSI ECDIS-N approval by CNO N7
USS\?ZIIGe;/OI;mge IBS (VMS) IBS (VMS) In Progress |ECDIS-NCertonly| Apr-May 02 Pending VMS ECDIS-N approval by CNO N7
USS Fletcher . ;
(DD 992) NAVSSI Blk 2 NAVSSI Lite Aug-96 ECDIS-NCert only | Apr-May 02 | Pending NAVSSI ECDIS-N approval by CNO N7
USS Paul Hamilton NAVSSI Blk 3 NAVSSI Blk 3 .
Sep-99 NAVCERT Apr-May 02 Pend NAVSSI ECDIS-N | by CNO N7
(DDG 60) Bld 2 Bld 4 & INS ep pr-vay ending approvaiby
Uss(igénzc;e” None NAVSSI Lite None NAVCERT Apr-May 02 | Pending NAVSSI ECDIS-N approval by CNO N7
Usfsg'\le;’fsr)me BPS-15H BPS-15H Aug-01  |ECDIS-NCertonly| Apr-May02 | Pending VMS ECDIS-Napproval by CNO N7
Us(zgsr;ig)"“ BPS-15H BPS-15H Pending |ECDIS-NCertonly| Apr-May02 | Pending VMS ECDIS-Napproval by CNO N7
HMCS Vancouver Unknown Unknown N/A N/A N/A N/A
(FFH 331)
Belleau Wood ARG 02
TCD 15 Dec 2001
USS B?LIISZU?’)WOOd None NAVSSI Lite Aug-97 ECDIS-NCert only | Apr-May 02 [Pending NAVSSI ECDIS-N approval by CNO N7
USS Denver . .
(LPD9) None NAVSSI Lite None NAVCERT Apr-May 02 [ Pending NAVSSI ECDIS-N approval by CNO N7
uss Nli;gts\gfmon None NAVSSI Lite None NAVCERT Apr-May 02 | Pending NAVSSI ECDIS-N approval by CNO N7
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ECDIS-N Certification Plan for
Abraham Lincoln BG 02

(FFG 37)

Counter Narcotics JIATF Current TCD Current Required NAVCERT Prerequisite for
East 02-1 TCD 15 Feb 02 Configuration Configuration NAVCERT NAVCERT Availability NAVCERT
USS(IL\'/l:éCﬁ)Sky None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
Counter Narcotics JIATF
West 01-3 TCD 30 Oct 01
?S;;;S None NAVSSI Lite In Progress |ECDIS-NCertonly| Mar-Apr 02 [Pending NAVSSI ECDIS-Napproval by CNO N7
Mid East Force 02-2
TCD 28 Feb 02
USS Higgins . .
(DDG 76) NAVSSIBlk 3Bld 2] NAVSSI Lite Feb-00 ECDIS-NCert only [ Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Millius NAVSSI Blk 3 .
NAVSSI Blk 3 BId 2 - NAV T I-A 2 P NAVSSI ECDIS-N | NO N7
(DDG 69) 3BId BId 4 & INS Oct-99 CER Jul-Aug O ending SSI ECDIS-N approval by CNO
USS Crommelin None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7
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ECDIS-N Certification Plan for
George Washington-Nassau BG 02

George Washington- . .
NassaugBG 02 TCDglO Jan Current TCD Current Required NAVCERT Prerequisite for
2002 Configuration | Configuration | NAVCERT NAVCERT Availability NAVCERT
USS George Washington NAVSSIBlk 3 NAVSSI Blk 3 In Progress NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
(CVN73) Bld 4 Bld 4 & INS
uss(r&r rgo";”dy NAV:E' 2B|k 3 | NavssiLite Mar-99 ECDIS-N Cert only Jun-Jul02 | Pending NAVSSI ECDIS-N approval by CNO N7
Uss(ggre‘tl‘jrey IBS (VMS) IBS (VMS) Apr-97 ECDIS-N Cert only Jun-Jul 02 Pending VMS ECDIS-N approval by CNO N7
USS Barry . .
(DDG 52) None NAVSSI Lite Jan-93 ECDIS-N Cert only Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Laboon . .
(DDG 58) None NAVSSI Lite Sep-94 ECDIS-N Cert only Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Mahan NAVSSI Blk 3 NAVSSI BIk 3 .
Feb-01 ECDIS-N Cert onl Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
(DDG 72) Bid 4 Bld 4 & INS y un-u ing pprovaiby
USS A”(h;Dr g’g’é?adford NAVSSIBIk 2 | NAVSSILite Apr-90 ECDIS-N Cert only Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Kaufman . .
(FFG 59) None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USNS Supply
None None None None N/A No planned ECDIS-Nsystem
(T-AOES) P y
UsS C();'Sa’\:‘;’g‘ City BPS-15H BPS-15H Mar-01 ECDIS-N Cert only Jun-Jul 02 Pending VMS ECDIS-N approval by CNO N7
USS Newport News .
(SSN 750) BPS-15H BPS-15H May-01 ECDIS-N Cert only Jun-Jul 02 Pending VMS ECDIS-N approval by CNO N7
Nassau ARG-02
TCD 10 Jan 2002
USS Nassau . .
(LHA 2) NAVSSI BIk 2 NAVSSI Lite Mar-01 ECDIS-N Cert only Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Austin . .
(LPD 4) None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7
USS Tortuga . .
(LSD 46) None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7




ECDIS-N Certification Plan for

George Washington-Nassau BG 02
I —

Mine Warfare Readiness Current TCD Current Required NAVCERT Prerequisite for

Group 2 (2002) . . . . S
TCD 15 Feb 02 Configuration | Configuration | NAVCERT NAVCERT Availability NAVCERT

USS Champion
(MCM 4)
USS Pioneer
(MCM 9)
USS Osprey
(MHC 51)
USS Heron
(MHC52)
USS Pelican
(MHC 53)
USS Falcon
(MHC 59)
SNFL 2-02
TCD 1 Jan 2002
USS Dew ert
(FFG 45)
UNITAS
TCD 1 Jan 2002
USS Ashland
(LSD 48)

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jul-Aug 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT May-Jun 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7

TCD 7 Jan 2002

USS Samuel E. Morison
(FFG 13)
USS Simpson
(FFG 56)

None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Jun-Jul 02 Pending NAVSSI ECDIS-N approval by CNO N7

TCD 1 Apr 2002

USS O'Bannon
(DD 987)
USS John L. Hall
(FFG 32)

NAVSSI BIk 2 NAVSSI Lite Jun-94 ECDIS-N Cert only Aug-Sep 02 Pending NAVSSI ECDIS-N approval by CNO N7

None NAVSSI Lite None NAVCERT Aug-Sep 02 Pending NAVSSI ECDIS-N approval by CNO N7
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A

Issues

O ECDIS-N certification dates will be driven by the
CNO N7 approval of programs of record

 Coordination of ships’ with ECDIS-N installation
teams/NAVCERT teams will be critical

d The requirement to perform ECDIS-N certification
In two FYO02 Battlegroups increases SPAWAR
FY02 Q2-Q4 NAVCERT effort by over 200%
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Critical Dates

To achieve deployment of the two FY02 battlegroups

with certified ECDIS-N systems, we need.:

(JAccess to the “certifiable” ECDIS-N
software NLT January 2002

dThe ECDIS-N candidate systems need to
be approved by CNO N7 NLT April 2002
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USSPeterS6n (DD 969), 1994
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Backup Slides

Commercial ECDIS Certification

DNC Direct Read Validation

ECDIS-N Documentation
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v

J From IMO Performance Standard, Section 2.1...

= 2.1 Electronic Chart Display and Information Systems
(ECDIS) — means a navigation information system which,
with adequate back-up arrangements, can be accepted as
complying with the up-to-date chart required by regulation
V/20 of the 1974 SOLAS convention, by displaying selected
information from a system electronic navigational chart
(SENC) with positional information from navigation sensors
to assist the mariner in route planning and route monitoring,
and by displaying additional navigation-related information if
required.

Commercial ECDIS Certification

d From IMO Performance standard, section 1.1...

= The primary function of the ECDIS is to contribute to safe
navigation
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Commercial ECDIS Certification

v

O Two organizations that offer commercial
“certification” for ECDIS systems
= Det Norske Veritas (DNV)
= Bundesamt fur Seeschiftahrt and Hydrographic (BSH)

d “ Certification” is actually referred to by both
organizations as “type testing”

 Testing is accomplished on one system using IEC

61174 (First Edition 1998-08) and the IHO ENC Test Data
Set (S-52 Appendix 4)
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Commercial ECDIS Certification

v

L ECDIS “Certification” certificates issued after
successful testing

1 All testing is done in a laboratory, no at-sea
testing as part of ECDIS “certification”

d Any at-sea testing on an individual system is
negotiated between the customer and ECDIS
vendor
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Commercial ECDIS Certification

v

d This method of “certification” (or “type testing”)
can serve the civil community well because the
commercial ships have fewer and less complex
navigation systems and interfaces (and no
combat system interfaces)

d Commercial ECDIS “ Certification” is analogous to
the U.S. Navy ECDIS-N “Approval” step

4 For U.S. Navy ECDIS-N “Certification” occurs on
each ship as part of an enhanced NAVCERT!!!
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DNC Direct Read Validation

d Requirement comes from OPNAVINST 9420.2,

page 15:
= 3.16 Content and Structure of Chart Data

» 3.16.1 The ECDIS-N shall be capable of performing a Direct
Read of the DNC™ TOD™ for incorporation into the SDNC.
Such data include both that contained in the original.

4 Definition of Direct Read from OPNAVINST 9420.2,
page 3:
» Direct Read — the method by which an ECDIS-N reads,
processes and displays chart data. The original VPF relational
data (tables) are used to read in the native binary format to

maintain the feature and attribute content and to enable the
accurate display of and access to all VPF/DNC data.
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DNC Direct Read Validation

1 DNC Direct Read Validation is accomplished using the DNC
Test Data Set (DTDS — Version 1.1 the latest)

0 The DTDS is based on the Navy established requirement in
OPNAVINST 9420.2, Enclosure (1), Appendix 7 (page 53)

O The DTDS and the associated test procedures are used to
assess and verify the ECDIS-N properly and accurately:

Reads approved Vector Product Format (VPF) DNC

Reads the Tactical Ocean Data (TOD)

Displays VPF data using the NIMA Geospatial symbols (GEOSYM) for
digital displays

Utilizes NIMA’s VPF Database Update (VDU) process to accurately
update and maintain approved VPF electronic charts.
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V’ ECDIS-N Documentation

Navigation and Safety Equipment and Testing
Chart content, Display and Updating

Red blocks: ECDIS Documents
Green blocks: ECDIS-N Documents




